An understanding of the current situation of nature experiences among adolescents is of critical importance for the protection of nature. The participants of this study are 14ñ15 year-old pupils from Bavaria (Southern Germany) and Asturias (Northern Spain). In particular, the author was interested in a) the level of outdoor experiences of each group; b) the influence of independent factors, such as gender and environmental behaviour at home, upon nature experiences; c) the relationship between outdoor experiences and environmental knowledge, readiness to act and actual environmental behaviour; d) cultural differences between Asturian and Bavarian pupils. Using a standardised questionnaire, the data were collected in spring 2007. As the study showed, nature experiences can be separated into different dimensions. There are differences in the extent and type of influence nature experiences have on the samples of Bavaria and Asturias. The Asturian pupils have higher values in the dimension relating to their present situation and in their expectations of future nature experiences in comparison with the pupils in the sample of Bavaria. Also, it might be proven (with the help of regressions) that nature experiences may positively affect environmental knowledge, attitudes and actions. These results could potentially help educators and researchers to identify the aspects of existing inschool programmes and extra-curricular activities that need to be improved.
Introduction
Children have less space to play outside; parents have a ìculture of fearî that something could happen to their children. Also, childrenís leisure time is much more scheduled by adults. As a consequence, childrenís lives have often shifted indoors, and spontaneous contact with nature is increasingly sidelined.
The first step is to collect data about the current situation with regard to nature experiences. Which nature experiences do adolescents have? Which do they want to have? As a justification for the study, a good starting point would be Br‰mer (2006) . He showed, for instance, that 16% of the 12-year-old children said that ducks have DOI: 10.2478 DOI: 10. /dcse-2013 yellow feathers. The authors such as Kellert (2005) , Louv (2005) , Taylor, Kuo and Sullivan (2001) and Zaradic and Pergams (2007) have also expressed concern about childrenís lack of contact with nature. To improve the situation, you need an actual data base. These investigations have been primarily approached from a national perspective. Yet it is important to acquaint oneself with the views of pupils of different countries. Investigations have shown that there is cultural influence on environmental consciousness (Gouveia, 2002; De Groot & Steg, 2007; Schultz & Valdiney 2005) . The study of De Groot and Steg (2007) examines whether this distinction is valid across different countries by using a new value instrument. Relationships between these value orientations and behaviour-specific beliefs are investigated to further examine the validity of the value instrument.
Theoretical Basis: Nature Experiences and the Persuasive Factors

Overview of Current Research
The theme of nature experiences is dealt with in the German and English literature. Up to now, there exists no comparative study of two different regions. This research seeks to show the relationship between nature experiences and psychological effects (Crompton & Sellar, 1981) . Fischlehner (1993) and Gebhard (2009) have shown that nature experiences improve creativity and autonomic acting. Nature experiences have also an impact on environmental action (Bˆgeholz, 1999; Bˆgeholz, Mayer, & Rost, 1998; Lude, 2001 Lude, , 2005 . Bˆgeholz (1999) studied 1243 pupils aged 10ñ18. She proved the relationship between the different ëdimensionsí of nature experiences and the environmental knowledge and action. The dimensions of ëexplorationí and ëaestheticsí were found to be especially important for environmental action. Lude (2001) investigated the influence of nature experiences on the environmental consciousness of different secondary school pupils at the age of 16. Bixler, Floyd and Hammitt (2002) investigated around 1826 adolescents aged 12ñ17 and found that contact with nature in childhood not only leads to a better relationship with nature but also to openness to nature themes and the taking up of jobs in the fields related to nature.
Concept of Nature Experiences
In this study, the definition of Brilling and Kleber (1999) will be used as the basis for the description of nature experiences. ìNature experiences mean an integrated acquisition process of a relative life-world, which is relatively near to nature. They are based on direct subjective sensation, perception and experience of nature experiences, apparition and processes in connection with respectively deeply held theoretical and conceptual processingî (Brilling & Kleber, 1999, p. 158) . In comparison with the definitions of Bˆgeholz (1999) and Lude (2001) , who refer to the definition of Mayer and Bayrhuber (1994) , this is a broad definition. It includes, for instance, lifeless nature. The basis is the rule of proportion: experience ñ understanding ñ action or nature experiences ñ environmental knowledge ñ personal environmental action (Lude 2001) . Bˆgeholz (1999) , Mayer (2000) and Lude (2001) classify nature experiences in different dimensions. According to Mayer (2000) , the word ìdimensionî means that the scope is not always clearly defined; there is always a certain ëangleí which nature is seen from. Intersections can exist (Mayer, 2000) . Bˆgeholz (1999) works with five dimensions of nature experiences (aesthetic, exploring, instrumental, ecological and social) . Lude (2001) adds three more (recreative, nutrition and medial). In the German-speaking world, Bˆgeholz (1999 ), Finger (1994 , Gebauer (1994) , Langeheine and Lehmann (1986) , Lude (2001) and Pohl and Schrenk (2006) worked on the topic of nature experiences and environmental consciousness. There are only a few comparative studies between different nations, such as Fien (2007) and Palmer (1998) .
Expectations of Nature Experiences
It is not only important to measure the actual situation. Expectations of nature experiences among pupils must also be considered. The things that children do for fun have more efficacy than the things that they do when forced (Lude, 2001) . Lude (2001) also considered expectations of nature experiences among adolescents. Particularly with regards to the social dimension, it could be said that the more pupils have this experience, the more they want to have even more of this experience (Lude, 2001 ).
Case Selection: Some More Aspects of Asturias and Bavaria
Germany and Spain have a federal education system. Bavaria and Asturias enjoy sovereignty in their education systems. Both regions maintain control of interpretation and implementation of the school curriculum at a local and regional level, but the central state still maintains or exerts some influence.
Both regions have in common that environmental education has long since been a transversal theme in their curricula, so that, from the point of view of the curriculum, teachers should have opportunities to integrate nature experiences.
In Germany, the sovereignty of education belongs to the regions. (Unesco, 1978) , was approved in 1990, so now environmental education has been implemented as a transversal theme in school curricula (Rodriguez, 2003 
Questions of This Research
The aim of this study is to get detailed information about the possible influence of nature experiences on environmental knowledge and action.
The 
Methods
Questionnaire
This research is based on the questionnaire by Bˆgeholz (1999) , Braun (1983 Braun ( , 1995 and Lude (2001 Lude ( , 2005 (Table 1) . Out of Ludeís list, six dimensions were taken: Aesthetic; Exploring; Instrumental; Procreative; Nutrition and Media (Table 2 ). For the aspects Environmental Knowledge; Environmental Attitudes and Environmental Actions, the scales of the questionnaire of Braun (1983 Braun ( , 1995 were used. After an analysis of the literature in the field (Bˆgeholz, 1999; Bˆgeholz et al., 1998; Lude, 2001; Mayer, 2000) , the following variables were chosen: Club Membership; Acquiring Knowledge; Environmental Behaviour at Home; Location; Gender; Political Interest and Nature Experiences. (Braun, 1983 (Braun, , 1995 18 Environmental Attitudes (Braun, 1983 (Braun, , 1995 15 Environmental Action (Braun, 1983 (Braun, , 1995 10 Political Interest (Braun, 1983 (Braun, , 1995 12 Environmental Behaviour at Home (Braun, 1983 (Braun, , 1995 6 Acquiring Knowledge (Bˆgeholz, 1999) 6 Nature Experiences (Bˆgeholz, 1999; Lude, 2001 The different dimensions of nature experiences have between two and five items. For easier understanding, each item of nature experiences has one number ( Table 2) . 
Performance Index
To prove the homogeneity of the scales, Cronbachís alpha was computed for each scale. As for the sample of Asturias, Cronbachís alpha has straight values. The lowest value was 0.690; the highest ñ 0.770. For the German sample, Cronbachís alpha lay between 0.718 (the lowest value) and 0.761 (the highest value).
Sample
The sample for Bavaria covers 900 pupils (450 boys and 450 girls) in the ninth form. At the same time, 182 Asturian pupils were interviewed (120 girls and 62 boys). The ninth form was chosen because school attendance at this age is still compulsory for all Bavarian pupils. After the ninth form, it is only possible to interview those who have not left school.
Except for the data in the scale Knowledge, all findings were converted between 0 and 1, where 0 is the lowest value and 1 is the highest value. This was necessary for statistical reasons; otherwise it would not have been possible to calculate regressions (Backhaus, Erichson, Plinke, & Weiber, 2005) . Besides the aspect of environmental knowledge, a Likert scale was used: 0ñ0.2 ñ ìneverî; 0.2ñ0.4 ñ ìsometimesî; 0.4ñ0.6 and 0.6ñ0.8 ñ ìoftenî; 0.8ñ1.0 ñ ìalwaysî. For nature experiences, a four-point scale was used: 0.ñ0.25 ñ ìneverî; 0.25ñ0.5 ñ ìrarelyî; 0.5ñ0.75 ñ ìoftenî; 0.75ñ1.0 ñ ìas often as you canî. Since there were more girls than boys in the sample of Asturias, a weighting factor needs to be used to correct this disproportionate sample size. For the group of girls, the author used a weighting factor of approximately 0.75 and 1.46 for the boys.
Selected Results and Their Interpretation Differences between Asturian and Bavarian Pupils
There were highly significant or significant differences in four out of the six dimensions: Exploring; Media; Recreation and Nutrition. The Asturian pupils have higher values in these dimensions (Table 3) . The comparison of the values might give the impression that the Asturian pupils have more nature experiences than Bavarian pupils. To get more detailed information, the differences at the item level were researched. At the item level, there are highly significant differences in eight items (Items 2, 3 4, 5, 6, 7, 12, 14) and one significant difference in one item (Item 11). Figure 1 shows that, in the case of two items (Items 2 and 11), the value of the sample of Asturias is lower; in the rest of the items, the values of the Asturias pupils are higher.
There are differences between the both samples. In general, Asturian pupils have more nature experiences than Bavarian pupils. In total, Asturian and Bavarian pupils do not have many nature experiences; the values are in most cases in the area of ìrarelyî.
Differences in gender.
There are highly significant differences in the three dimensions: Aesthetic; Media; Nutrition. In the dimensions Aesthetic and Nutrition, girls have higher values; in the dimension Media, boys have higher values. As for the sample of Asturias, there are no gender differences with regards to the dimensions. The order of the dimensions according to their value (from high to low) is the same for boys and girls: Recreation; Nutrition; Exploring; Instrumental; Aesthetic; Media.
According to these results, in Bavaria, the number of dimensions of highly significant differences is higher than in Asturias. Also, the order of the dimensions shows that there are gender differences in Bavaria but not in Asturias. Table 5 shows that there are highly significant differences in four out of the six dimensions: Exploring; Instrumental; Media; Nutrition and a significant difference in one dimension: Recreation. The values of the pupils from villages are always higher. Table 6 shows that there is a significant difference in one dimension: Media. This value is higher in city pupils, as for the sample of Asturias. According to these results (Tables 5 and 6 ), the influence of size of location is more important in Bavaria than in Asturias. A comparison of the significant and highly significant dimensions shows that in Bavaria, pupils from rural areas get better results. In Asturias, pupils from cities get better results.
Influence of location.
According to these results (Tables 5 and 6 ), the influence of location is more important in Bavaria than in Asturias. A comparison of the significant and highly significant dimensions shows that, in Bavaria, pupils from rural areas get better results. In Asturias, pupils from cities get better results.
Hopes and expectations of nature experiences. Figure 2 shows that there are highly significant differences in nearly all items. If arranged by the intensity of the items, the order is different. The both samples have in common the fact that the pupils want to do more sports activities in or near natural areas (Item 13). As for the sample of Bavaria, the R 2 corrected achieves for nature experiences a value of 36.4% (Table 7) . Living in a village, acquiring knowledge, environmental behaviour at home, political interest and club membership have a positive influence on nature experiences. As for the sample of Bavaria, the highest explanatory value of R 2 is in the scale of environmental action (27.3%), followed by the value of readiness to act (24.3%) and knowledge (8.6%). This means that the selected independent factors are useful explaining personal environmental action. For the scale Environmental Knowledge, the dimensions Media and Nutrition are important. For the scale Readiness to Act, the dimensions Aesthetic; Media and Nutrition are the most relevant. All four dimensions ñ Aesthetic; Media; Exploring and Nutrition ñ are important for the scale Personal Environmental Action (Table 9 ).
All highly significant dimensions have a positive effect on the scales. The most important dimensions are Media and Nutrition. As for the sample of Asturias, the highest explanatory value is in the scale Environmental Action (16.4%), followed by the value in the scales Readiness to Act (19.2%) and Knowledge (-1.9%). Only the dimension Media appears significant. This could depend on the size of the sample (Table 10) . It is obvious that the dimensions of nature experiences have a different influence on knowledge, readiness to act and personal action. In the sample of Bavaria, the dimensions have a much higher explanatory factor in all scales. In the sample of Asturias, only the dimension Media has a significant value. In the sample of Bavaria, two dimensions are really important: Media and Nutrition. The chosen dimensions of nature experiences seem to be especially relevant for the sample of Bavaria.
As for the sample of Bavaria, the R 2 has the explanation value of the model (Table 11 ). For the variable Knowledge, the value is only 10.1%. The explanation value is much higher for the dependent variables Readiness to Act (35.1%) and Personal Environmental Action (40.0%). The chosen independents are especially useful explaining personal environmental action. Knowledge is closely correlated with living in a village, environmental behaviour at home, political interest and nature experiences. For the scale Readiness to Act, two more factors are also important: Acquiring Knowledge and Being a Human Being. Being a human being and living in a village have a negative influence on readiness to act. Environmental behaviour at home and nature experiences are important for the scale Personal Environmental Action. The most important dimensions seem to be Environmental Behaviour at Home and Nature Experiences. Gender appears to have a negative influence. As for the sample of Asturias, the value of R 2 is 4.5% for the variable Knowledge, 31.7% ñ for the scale Readiness to Act and 42.7% ñ for the scale Personal Environmental Action (Table 12 ). For the scale Knowledge, acquiring knowledge and political interest have a significant influence. For the scale Readiness to Act, environmental behaviour at home and nature experiences are important, and, for the scale Personal Action, environmental behaviour at home is important. The most important factor is Environmental Behaviour at Home, followed by the factors Political Interest; Acquiring Knowledge and Nature Experiences. It seems that the independent variables are especially true for explaining the scales Readiness to Act and Personal Environmental Action for Asturian and Bavarian pupils. Pro-environmental behaviour at home stands out in both samples. Nature experiences only have one significant value in the scale Readiness to Act in the sample of Asturias, but not in the scale Personal Environmental Action. In the sample of Bavaria, it is significant in all dependent scales. So nature experiences have more importance in the sample of Bavaria.
Step-by-step regressions. The step-by-step regressions demonstrate what happens when more variables are integrated (OE: the value falls; ‹: the value goes up; negative value).
Club membership seems to have no important influence, because it does not submerge in the step-by-step regressions. The variables Size of Location; Gender and Political Interest submerge. Environmental behaviour at home and nature experiences nearly always submerge. Environmental behaviour at home is considered twice in the first place and then covered from other variables. Nature experiences appear once in the first place and twice in the second place. The conclusion is that Environmental Behaviour at Home and Nature Experiences are the most important factors (Table 13 , see on next page).
In the sample of Asturias, the variable Club Membership is also not considered. The variable Environmental Behaviour at Home will be considered the most frequent, followed by the variables Nature Experiences; Political Interest and then Acquiring Knowledge. The variable Environmental Behaviour at Home appears twice in the first place, but the variable Political Interest appears once in the first place. As a consequence, it could be said that environmental behaviour at home is very important (Table 14) . Table 14 Step-by-Step Regressions (Asturias) The participants in the study all talk about the influential factor of parents in spending their time outdoors. The influences that these results indicate to be the most important are largely similar to those acknowledged by other studies ñ namely, the parents. In this aspect, there are no cultural differences between Asturias and Bavaria.
Overall, the independent variables appear more often in the regressions of the sample of Bavaria than in the sample of Asturias. This means that, in Asturias, other variables might be important for explaining environmental knowledge, readiness to act and personal environmental action. A qualitative interview study could explain this. Nature experiences do not play such an important role in the sample of Asturias sample as they do in the sample of Bavaria.
Table 13
Step-by-Step Regressions (Bavaria) 
OE
Human Being
Discussion
As the study showed, nature experiences can be separated into dimensions, and they influence environmental knowledge, readiness to act and action in a positive way. However, they have differing levels of importance in the both samples.
First, the result of the current situation of nature experiences will be discussed. The values of nature experiences are lower in the sample of Bavaria rather than in the sample of Asturias. In the both samples, most of the results range between ìneverî and ìrarelyî. Asturian pupils have more nature experiences than Bavarian pupils. These results are in line with the results of the studies of Br‰mer (2006) , Kellert (2005) , Louv (2005) and Zaradic and Pergams (2007) . They also describe in their publications the low number of nature experiences among adolescents. The differences between the both samples cannot really be explained by cultural differences. A qualitative interview study could help to get further information.
The gender differences in the present situation are higher in the sample of Bavaria. This appears to support Hofstedeís (2006) study. In his study, he showed that there is a higher gender difference in Germany than in Spain.
The factor Location also influences the present situation of nature experiences and is different in both samples. In Bavaria, the pupils from rural areas have more experiences than the pupils from urban areas. Lude (2001) showed that location is important. Pupils from villages have higher values than pupils from cities. As for the sample of Asturias, the opposite is true: pupils from rural areas have lower values of nature experiences. There is no precursor in the literature for this.
Asturian pupils have higher values in the area of hope and expectation than Bavarian pupils. Lude (2001) has also shown that pupils who have had more nature experiences want to have more in the future.
The author used the statistical method of regression to discover which factors most influence the value of nature experiences. There are differences in the results of the two samples. The explanation value for the sample of Bavaria is higher than for the sample of Asturias. There are also some similarities as far as the relevant factors are concerned: Acquiring knowledge; Environmental behaviour at home and Political interest.
Of interest to future environmental education programmes is the question of dimensions which could significantly improve environmental knowledge: Environmental readiness to act or Personal environmental action. It is clearly evident that these dimensions have much higher values for the sample of Bavaria rather than for the sample of Asturias. As for the sample of Bavaria, they are especially important for the scale Personal environmental action. The most important dimensions are Media and Nutrition. Lude (2001) had the same results. As for the sample of Asturias, the most important dimension ñ Media.
Finally, the author analyses the importance of nature experience in combination with other independent factors. Environmental behaviour stands out in both samples. In the sample of Bavaria, nature experiencea are significant in all samples. Bixler et al. (2002) and Degenhardt (2007) also highlight the importance of parents in relation to nature experiences. It has been shown that acquiring knowledge is one of the main sources of influence on readiness to act and personal environmental action (Apel & Franze-Balsen, 1997) .
The comparison of the two samples shows that the variable Club membership does not appear to be an important factor. This goes against the theories of Lude (2001), who is of the opinion that club membership is an important variable in this area. Environ-mental behaviour at home and natural experiences play an important role in Bavaria and Asturias. This goes along with the findings of Arnold, Cohen and Warner (2009) .
The findings of the evaluative study uncover a number of areas for further study. As cross-cultural analyses are still lacking in the literature, it is sometimes difficult to explain sample differences. To explain these differences, qualitative studies would be pertinent. Why do pupils in Asturian towns have less nature experiences than pupils from rural areas? What are the important influential factors in Asturias, besides the ones in the study? There are also no long-term longitudinal research studies which can show how the intensity of nature experiences has changed over the years and how influential factors have changed. These studies do not exist in Germany or in Spain. There are evaluations for special outdoor programs (Lude, 2001 ), but these are always very specific events. There is also a need for studies which analyse the opportunities for nature experience in a normal classroom setting.
Conclusions: Increasing Nature Experiences
The results of this study show that there exists an advancing alienation of adolescents from nature. Another result is that nature experiences are a very important field for attracting pupils to environmental action. As a consequence, pupils need more nature experiences. How can the reader, especially the teacher, profit from these results? B¸ker (1995) showed that teachers are important for pupils in building up a relationship with nature and having nature experiences. Pupils at the age of 17 had to answer the question of which factor had formed their relation to nature the most. For 42% out of the pupils, it was the school. Often teachers do not realise this. The first step would be to inform teachers about the need for nature experiences by pupils and then to show them opportunities to react.
As nature experiences should always be a holistic experience, teachers from different subjects have to work together through cross-subject teaching. In the curriculum in Bavaria and Asturias, you can already find recommendations for this kind of work. The most important dimension for the pupils was recreation. One suggestion could be to give more sports lessons out of the sports hall. More interdisciplinary work between sports teachers and teachers of other subjects should be undertaken. As a consequence, pupils would have nature experiences in a reflective way. An interesting possibility is also the integration of environmental education in teacher training at university, so that new teachers are informed about the importance of nature experiences, because a lot of teachers are not aware of their importance.
As teachers already have a lot of work to do in their normal daily routine, the relations between schools and environmental action groups must be improved. A lot of environmental education organisations want to have long-term cooperation, not just working with children only in the short-term, but also in light of long-term sustainability. As a consequence, reflective nature experiences could be improved. One example are the so-called forest classrooms, which are usually located near a forest or a biotope. They look like normal classrooms, with tables and chairs. Teachers can then use the direct environment for instigating nature investigations (Liedtke & Onken-Olszewski, 2007) .
A new method which environmental action groups offer is geocaching in nature. Nature experiences are also very important for attracting pupilsí attention to environmental action. Parallel to this development, juveniles are familiar with using modern information media, be it mobile phones or the Internet (Tully, 2004) . The outcome of this is the idea to make use of this obsession in the service of environmental education. Satellite navigation systems are used as a medium to reintroduce teenagers to nature (Hartl, 2006) . Special geocaching routes have been created in Germany which employ the method of geocaching to make teenagers familiar with environmental themes and give them opportunities to experience nature.
